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1
MOBILE STATION

TECHNICAL FIELD

The present mvention relates to a mobile station.

BACKGROUND ART

Conventionally, 1n a UTRAN (Universal Terrestrial Radio
Access Network) scheme of Release 0.6, mobile stations UE
are configured to transmit a “CELL UPDATE message™ to
a radio access network 1n a “CELL UPDATE procedure.”

In the conventional UTRAN scheme of Release.6, the
maximum amount of data that a mobile station UE can
transmit with a “CELL UPDATE message™ 1 a radio access
network 1s specified to be 20 bytes.

Here, 1n the conventional UTRAN scheme of Release.6,
a Tunction called “Additional Dynamic Transport Format
Information for CCCH” 1s specified. In a radio access
network supporting such a function, mobile stations UE
supporting the function are configured to be capable of
creating and transmitting a “CELL UPDAITE message”
including an information element with a data amount of 20

bytes or more.

PRIOR ART DOCUMENT

Non-Patent Document

Non-patent document 1: 3GPP TS25.331

SUMMARY OF THE

INVENTION

However, 1n the conventional UTRAN scheme of
Release.6, since mobile stations UE supporting the “Addi-
tional Dynamic Transport Format Information for CCCH”
are configured to create a “CELL UPDATE message”
including an information element with a data amount of 20
bytes or more, there has been a problem in that such a
“CELL UPDATE message” cannot be transmitted 1n a radio
access network not supporting the “Additional Dynamic
Transport Format Information for CCCH.”

Thus, the present mnvention has been made in view of the
above-mentioned problem, and an object thereof 1s to pro-
vide a mobile station supporting the “Additional Dynamic
Transport Format Information for CCCH” and configured to
be capable of transmitting a “CELL UPDATE message” in
a radio access network not supporting the “Additional
Dynamic Transport Format Information for CCCH.”

A first feature of the present mnvention 1s summarized as
a mobile station, comprising a transmitting unit configured
to transmit a predetermined message to a radio access
network by using a common control channel, the transmit-
ting unit being configured to transmit the predetermined
message with a predetermined information element included

therein only when the radio access network supports an
additional transport format for common control channel.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s an overall configuration diagram of a mobile
communication system according to a first embodiment of
the present invention.

FIG. 2 1s a functional block diagram of a mobile station
according to the first embodiment of the present invention.
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2

FIG. 3 1s a flowchart showing the operation of the mobile
station according to the first embodiment of the present
invention.

FIG. 4 1s a flowchart showing the operation of the mobile
station according to the first embodiment of the present
invention.

MODE FOR CARRYING OUT THE

INVENTION

Mobile Commumnication System According to First
Embodiment of Present Invention

A mobile communication system according to a first
embodiment of the present invention will be described with
reference to FIGS. 1 to 4.

This embodiment will be described by taking a mobile
communication system of a UTRAN scheme as an example.
However, the present invention 1s not limited to such a
mobile communication system and 1s applicable to mobile
communication systems ol other schemes.

As shown 1 FIG. 1, the mobile communication system
according to this embodiment includes a radio network
controller RNC and a radio base station NodeB within a
radio access network.

Here, a mobile station UE according to this embodiment
supports “Additional Dynamic Transport Format Informa-
tion for CCCH.”

As shown 1n FIG. 2, the mobile station UE includes a
receiving unit 11, a determining unit 12, and a transmitting
unit 13.

The recerving unit 11 1s configured to receive a dedicated
signal and broadcast information from the radio access
network.

The determining unit 12 1s configured to determine
whether or not the radio access network supports the “Addi-
tional Dynamic Transport Format Information for CCCH.”

For example, the determiming unit 12 may be configured
to determine that the radio access network supports “Addi-
tional Dynamic Transport Format Information for CCCH”
when broadcast information received by the receiving unit
11 includes an information element “Additional Dynamic
Transport Format Information for CCCH.”

Alternatively, the determining unit 12 may be configured
to determine that the radio access network supports the
“Additional Dynamic Transport Format Information for
CCCH” when a dedicated signal recerved by the receiving
unit 11 1includes the information element “Additional
Dynamic Transport Format Information for CCCH.”

Alternatively, the determining unit 12 may be configured
to determine whether or not the radio access network
supports the “Additional Dynamic Transport Format Infor-
mation for CCCH” on the basis of the release which the
radio access network supports.

For example, the determining unit 12 may be configured
to determine that the radio access network does not support
the “Additional Dynamic Transport Format Information for
CCCH” when the release which the radio access network
supports 1s a release previous to “Release.6.”

Alternatively, the determining unit 12 may be configured
to determine whether or not the radio access network
supports the “Additional Dynamic Transport Format Infor-
mation for CCCH” on the basis of PLMN (Public Land
Mobile Network, operator information).

The transmitting unit 13 1s configured to transmit various
types of messages to the radio access network.

For example, the transmitting unit 13 1s configured to
transmit a “CELL UPDATE message” to the radio access
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network by using a CCCH (Common Control Channel) 1n a
“CELL UPDATE procedure.”

Here, the transmitting unit 13 may be configured to
transmit a predetermined message (e.g., a “CELL UPDATE
message,” an “RRC CONNECTION REQUEST,” or the
like) with a predetermmed information element included
therein only when the radio access network supports the
“Additional Dynamic Transport Format Information for
CCCH.”

Hereinbelow, the description will be given based on a case
where a “CELL UPDATE message” 1s used as the prede-
termined message.

Such an information element 1s an mmformation element
which 1s not specified in an existing transport format (TF),
1.€., the transport format of “CELL UPDATE messages™ to
be transmitted by mobile stations UE which do not support
the “Additional Dynamic Transport Format Information for
CCCH,” but 1s specified 1n the transport format of “CELL
UPDATE messages” to be transmitted by mobile stations
UE which support the “Additional Dynamic Transport For-
mat Information for CCCH.”

For example, such a predetermined information element
1s assumed to be “HS-PDSCH(High Speed-Physical Down-
link Shared Channel) in CELL_FACH (Forward Access
Channel),” “Support of common E-DCH (Enhanced-Dedi-
cated Channel),” “Support for Two DRX (Discontinuous
Reception) scheme in URA_PCH (Paging Channel) and
CELL_PCH,” “Support for MAC (Media Access Control)-
1/1s,” “Support of HS-DSCH (High Speed-Downlink Shared
Channel) DRX operation,” “Support of SPS(Semi-Persistent
Scheduling) operation,” “Support of control channel DRX
operation,” or the like.

More specifically, the transmitting unit 13 may be con-
figured to transmit a “CELL UPDATE message” with the
predetermined information element included therein only
when the mobile station UE has a predetermined capability
and the radio access network supports the “Additional
Dynamic Transport Format Information for CCCH,” the
predetermined information element indicating that the
mobile station UE has the predetermined capability.

For example, the transmitting unit 13 may be configured
to transmit a “CELL UPDATE message” with the informa-
tion element “HS-PDSCH 1n CELL FACH” included
therein only when the mobile station UE has, as 1ts prede-
termined capability, a capability to support HS-PDSCH
reception 1n a CELL_FACH state and the radio access
network supports the “Additional Dynamic Transport For-
mat Information for CCCH.”

Moreover, the transmitting unit 13 may be configured to
transmit a “CELL UPDATE message” with the information
clement “Support of common E-DCH” included therein only
when the mobile station UE has, as 1ts predetermined
capability, a capability to support EUL (Enhanced Uplink) 1n
a CELL_FACH state and the radio access network supports
the “Additional Dynamic Transport Format Information for
CCCH.”

Moreover, the transmitting unit 13 may be configured to
transmit a “CELL UPDATE message” with the information
clement “Support for Two DRX scheme in URA_PCH and
CELL_PCH” included therein only when the mobile station
UE has, as its predetermmed capability, a capability to
support “Iwo DRX” m a URA-PCH state and a
CELL_FACH state and the radio access network supports
the “Additional Dynamic Transport Format Information for
CCCH.”

Moreover, the transmitting unit 13 may be configured to

transmit a “CELL UPDATE message” with the information

10

15

20

25

30

35

40

45

50

55

60

65

4

clement “Support for MAC-1/1s” included therein only when
the mobile station UE has, as 1ts predetermined capability, a
capability to support “MAC-1/1s” and the radio access net-
work supports the “Additional Dynamic Transport Format
Information for CCCH.”

Moreover, the transmitting unit 13 may be configured to
transmit a “CELL UPDATE message” with the information
clement “Support of HS-DSCH DRX operation™ included
therein only when the mobile station UE has, as its prede-
termined capability, a capability to support HS-DSCH DRX
operation 1 a CELL_FACH state and the radio access
network supports the “Additional Dynamic Transport For-
mat Information for CCCH.”

Moreover, the transmitting unit 13 may be configured to
transmit a “CELL UPDATE message” with the information
clement “Support of SPS operation™ included therein only
when the mobile station UE has, as 1ts predetermined
capability, a capability to support SPS operation and the
radio access network supports the “Additional Dynamic
Transport Format Information for CCCH.”

Moreover, the transmitting unit 13 may be configured to
transmit a “CELL UPDATE message” with the information
clement “Support of control channel DRX operation™
included therein only when the mobile station UE has, as 1ts
predetermined capability, a capability to support control
channel DRX operation in a CELL_FACH state and the
radio access network supports the “Additional Dynamic
Transport Format Information for CCCH.”

Note that the transmitting unit 13 may be configured to
transmit a predetermined message (e.g., a “CELL UPDATE
message”) with no predetermined information element
included therein when the radio access network does not
support the “Additional Dynamic Transport Format Infor-
mation for CCCH.”

Hereinbelow, the operation of the mobile station accord-
ing to this embodiment will be described with reference to
FIGS. 3 and 4.

As shown 1n FIG. 3, 1n step S101, the mobile station UE
receives broadcast information (or a dedicated signal) from
the radio access network.

Here, the mobile station UE stores the result of determi-
nation as to whether or not the broadcast information (or the
dedicated signal) includes the information element “Addi-
tional Dynamic Transport Format Information for CCCH,”
1.e., the result of determination as to whether or not the radio

access network supports the “Additional Dynamic Transport
Format Information for CCCH”

The mobile station UE starts a “CELL UPDATE proce-
dure” 1n step S102 and then transmits a “CELL UPDATE
message” to the radio access network 1n step S103.

Here, as shown 1n FIG. 4, 1f determining that the broad-
cast information (or the dedicated signal) includes the infor-
mation element “Additional Dynamic Transport Format
Information for CCCH” (YES 1n step S201), the mobile
station UE 1ncludes the above-mentioned predetermined
information element in the “CELL UPDATE message™ 1n
step S202.

On the other hand, if determining that the broadcast
information (or the dedicated signal) does not include the
information element “Additional Dynamic Transport Format
Information for CCCH” (NO 1 step S201), the mobile

station UE does not include the above-mentioned predeter-
mined information element 1in the “CELL UPDATE mes-

sage” 1n step S203.

According to the mobile communication system accord-
ing to this embodiment, the mobile station UE supporting
the “Additional Dynamic Transport Format Information for




US 9,560,578 B2

S

CCCH” can create a “CELL UPDATE message” without the
predetermined information element included therein, that 1s,

the mobile station UE can keep the information element to

be included 1n the “CELL UPDATE message™ at or below 20
bytes. Thus, a “CELL UPDATE message™ can be transmit-
ted 1 the radio access network not supporting the “Addi-
tional Dynamic Transport Format Information for CCCH.”

Moreover, according to the mobile communication sys-

[ 1

tem according to this embodiment, both mobile stations UE

which support the “Additional Dynamic Transport Format
Information for CCCH” and mobile stations UE which do

not support the “Additional Dynamic Transport Format
Information for CCCH” can be mixed without requiring all
the radio access networks to support the “Additional
Dynamic Transport Format Information for CCCH.” Thus, 1t

1s possible to avoid increase 1n the cost for moditying radio
access networks.

The features of this embodiment described above may be
expressed as follows.

A first feature of this embodiment 1s summarized as a
mobile station UE including a transmitting unit 13 config-
ured to transmit a predetermined message (e.g., a “CELL
UPDATE message™) to a radio access network, the trans-
mitting unit 13 being configured to transmit the predeter-
mined message with a predetermined information element
(e.g., “HS-PDSCH in CELL_FACH”) included therein only
when the radio access network supports the “Additional
Dynamic Transport Format Information for CCCH (an addi-
tional transport format for common control channel).”

In the first feature of this embodiment, the transmitting
unit 13 may be configured to transmit 1n the predetermined
message with a predetermined information element included
therein only when the mobile station UE has a predeter-
mined capability and the radio access network supports the
“Additional Dynamic Transport Format Information for
CCCH,” the predetermined information element indicating
that the mobile station UE has the predetermined capability.

In the first feature of this embodiment, the mobile station
UE may further include a receiving unit 11 configured to
receive broadcast information from the radio access net-
work, and a determining unit 12 configured to determine
whether or not the radio access network supports the “Addi-
tional Dynamic Transport Format Information for CCCH,”
and the determiming unit 12 may be configured to determine
that the radio access network supports the “Additional
Dynamic Transport Format Information for CCCH” when
the broadcast information includes the information element
“Additional Dynamic Transport Format Information for
CCCH” (an mformation element indicating that the radio
access network supports an additional transport format for
common control channel).

In the first feature of this embodiment, the mobile station
UE may include a receiving unit 11 configured to receive a
dedicated signal from the radio access network, and a
determining unit 12 configured to determine whether or not
the radio access network supports the “Additional Dynamic
Transport Format Information for CCCH,” and the deter-
mimng unit 12 may be configured to determine that the radio
access network supports the “Additional Dynamic Transport
Format Information for CCCH” when the dedicated signal
includes the mnformation element “Additional Dynamic
Transport Format Information for CCCH.”

In the first feature of this embodiment, the mobile station
UE may include a determining unit 12 configured to deter-
mine whether or not the radio access network supports the
“Additional Dynamic Transport Format Information for
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6

CCCH” on the basis of the release which the radio access
network supports or on the basis of the PLMN (operator
information).

In the first feature of this embodiment, the transmitting,
umt 13 may be configured to transmit the predetermined
message with no predetermined information element
included therein when the radio access network does not
support the “Additional Dynamic Transport Format Infor-

mation for CCCH.”

It should be noted that the foregoing operations of the
mobile station UE and the radio base station NodeB may be
implemented by hardware, may be implemented by a sofit-
ware module executed by a processor, or may be imple-
mented 1n combination of the two.

The software module may be provided i a storage
medium 1 any format, such as a RAM (Random Access
Memory), a tlash memory, a ROM (Read Only Memory), an
EPROM (Frasable Programmable ROM), an EEPROM
(Electronically Erasable and Programmable ROM), a regis-
ter, a hard disk, a removable disk, or a CD-ROM.

The storage medium 1s connected to a processor so that
the processor can read and write information from and to the
storage medium. Instead, the storage medium may be inte-
grated 1in a processor. The storage medium and the processor
may be provided inside an ASIC. Such an ASIC may be
provided 1n the mobile station UE or the radio base station
NodeB. Otherwise, the storage medium and the processor

may be provided as discrete components inside the mobile
station UE or the radio base station NodeB.

Hereinabove, the present invention has been described 1n
detail by use of the foregoing embodiment. However, 1t 1s
apparent to those skilled 1n the art that the present invention
should not be limited to the embodiment described 1n the
specification. The present invention can be implemented as
an altered or modified embodiment without departing from
the spirit and scope of the present imvention, which are
determined by the description of the scope of claims. There-
fore, the description of the specification 1s intended for
illustrative explanation only and does not impose any lim-
ited interpretation on the present invention.

Note that the entire content of Japanese Patent Applica-
tion No. 2012-1613530 (filed on Jul. 20, 2012) 1s incorporated
by reference 1n the present specification.

INDUSTRIAL APPLICABILITY

As described above, according to the present invention, 1t
1s possible to provide a mobile station supporting the “Addi-
tional Dynamic Transport Format Information for CCCH”
and configured to be capable of transmitting a “CELL
UPDATE message” 1n a radio access network not supporting
the “Additional Dynamic Transport Format Information for

CCCH.”

EXPLANAITION OF THE REFERENC
NUMERALS

(Ll

RNC radio network controller

NodeB radio base station

UE mobile station
11 receiving unit
12 determiming unit

13 transmitting unit
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The 1nvention claimed 1s:

1. A mobile station, comprising circuitry configured to:

transmit a CELL UPDATE message to a radio access
network by using a common control channel,

receive broadcast information from the radio access net-
work; and

determine whether or not the radio access network sup-
ports an additional transport format for the common

control channel based on the broadcast information,

wherein the circuitry determines that the radio access
network supports the additional transport format for the
common control channel when the broadcast informa-
tion 1includes an information element indicating support
of the additional transport format for common control
channel,

wherein when the circuitry determines that the radio
access network supports the additional transport format
for common control channel, the CELL UPDATE mes-
sage comprises a predetermined information element,

wherein when the circuitry determines that the radio
access network supports the additional transport format
for common control channel, the predetermined infor-
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8

mation element 1s transmitted as an information ele-
ment specified by a transport format of the CELL
UPDAIE message,

wherein when the circuitry determines that the radio
access network does not support the additional trans-
port format for common control channel, the CELL
UPDATE message does not comprise the predeter-
mined information element, and

the predetermined information element 1s “Support for

Two DRX scheme in URA PCH”.

2. The mobile station according to claim 1, wherein the
circuitry determines whether or not the radio access network
supports the additional transport format for common control
channel based on a release which the radio access network
supports or based on operator information.

3. The mobile station according to a claim 1, wherein the
circuitry stores the result of determination as to whether or
not the broadcast information includes the information ele-
ment indicating support of the additional transport format

for common control channel, when the circuitry receives the
broadcast information.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

